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(54) NONVOLATILE FEPROELECTRIC MEMORY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To extend the service life of a 
memory device by interposing a switching element among a 
plurality of main global bit lines formed in a direction crossing 
a plurality of sub arrays, a couple of reference global bit lines 
and between main local bit lines and reference local bit lines 
so as to make the number of accesses to main cells and 
reference cells equal to each other. 
SOLUTION: A main cell array section 71 consists of a 
plurality of sub array sections 71 1, 71 2,.... Global bit lines 
BLG n, BLG n+1,... are connected to a main bit controller 75 
and reference global bit lines BLRG 1, BLRG 2,... are 
connected to a reference bit line controller 77. Switching 
elements SW1 1, 12 are placed among the main local bit lines 
BLL and the main global bit lines BLG and placed among the 
reference local bit lines BLLR and the reference global bit 
lines BLRG. 
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A/UtTy h HWi< b t>-«-W#.^,^a-/-<^ 
jtsOu-ft/ist'y b 7 4 frfy 

■fX-mmZinZ&mz y b7^V^yb n~7 ; fllH# 

^ y y a - t-*> hyjyzktm&z iimm^mn 

B.Z%ljxyv-/</ut'y b7<< v^r^LT^Ja^HS 
fa v ^ v if-t 5 $i§fc <r> * 4 y -fe y* 7 >-7°X'&m 
Jli5^-fyt , 5'h7'fV3yhp- 7 ; ftifH^ Y y-t 

?~Y : 7-<yb%2 y bV- YvJ-ybifi—mz. 

teixmura-'Vistry b7^>b^-t^m^ 

tiZ XT' V y bV-FyJl/ttt. 
V>imM\ *7°>J y b 7- \?7'<yt%2X7°V y b 7 

«s@^vo-*/i,f 5, h7^yic»s£*v 

£>#Jt2fl?l *7*!J ;/ h 7- Y^^ytfUZ^-f V y b 7 

$t?z.t ttw&b-rzm^ 1 ^mm^m^^mm, 

l*7°V y b 7- b'y-O- (SWL 1) V 

ft. h v U^>ffi^ifiU|3^2^^y j> K7- K?^V 
(SWL 2) <£>Pfl{C|gl5ii$f®{** (FC1) 
#«)&£;h,5 C b b TZ>m 2 (ria|gro^S?§ 

2*7*0 y bV- Vyjls (SWL 2) fcag«$*t, V 

(SWL1) iOWcf 2 + (FC 

2) ^*«**v5ifc«r««i:-r5l***2K:|B*©^ 
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* * v us. 

[»**7i stria f y \-7-<vf 

JO Wknifn—^jv^yY^^yh. 

&yv-si/u\?y t7<f ynmizffif&Zixtzey YyJ 

mU)fy Y7 4l/&-7}}?- J r--i/$-1tZ>7'l)?-*-~i?m 
pmos h7y^^i, 

y-^^SfilH^i pmos h7y^^o Kui'ytca 
os ^y^t, 

SUlSMl PMOS h7^^f) KU"T>-{CMLTfl{lla 

m2 Y7>i/*?b fci>tafcjiiwfcjitt**i, y-h^ 
mu%2 pmos h 7 v^^^coy- 

ixSHflNMOS i-^y^^i, 

fltrElS2 pmos v^^iciH^jfcjSje^n, 

f-I^Mla^2 PMOS h 7>-v>;**cd KU"f vtSSlB^ 

MIB^ 1 NMO S h 7 yi?X?-<D F U"f yty- hi K 

I 3NMOS h^^^t, 

fttftafg 1 NMOS h7>^^<0 KU-Y y|;^- 

4 NMOS V7W^$ b. 

StllH^4NMOS h^y^^ilSjt^pi^KisjjJ 
ix. Kl"fvas#JfE^<fc>4NMOS h7^^©Kl/ 
'T>'i:*ii(cajg^tv5m5NMOS h7y^?i, 
#f $115114, SI5NMOS h7y^^©*ai<Ky|; 

ssus**!.* y-^tt««i«»c5i«sn5»6NMos k 

7y\/7>9 b, 

SffEm4NMOs \-7y-y~x<?<r>v—7sbmfl%\ pm 

05 h9>^**<DKuY:/©ISIKi»BSft$IWlB$ll4 
pmo s h7y-^^i, 

Tftiaf£5NMOS b7 -si/**<r>V-*bffiffi%\ PM 

os F7y^?©FyYyorfli^$h5f5PM 
os h^ys^^^i, 

fifusmi pmos h7y-^?© KH'yfc^t-LT^ia 

5£> mi NMOS Y7Vi?X?b b%\Z.$&mzmf&Zft. 



Kl/>f h tiSjff 3 PMOS 1-7 

S5iam3PMos byyi/x#<Dy~htfi)Zfto£? 

WSfig^ft, f- h^fI|2H3 PMOS f~-7^v>^^tfD 
yt. h^fifrta®7NMOS h7V^7.ycD KU"T 

y£&*££ft, y-^ttS9lH^3 pmos 

15113^4 PMOS Y7W?-V<F> h'U -{ a 
> hn-;u£ft. Uttfell 7 NMO S h 7 Vv^y b MM 
{C»*g£ft5S9NMOS f^yi^y t, 
fl1JlB^9NMOS h^^v^ycD KU^f VtC^S; i/y# 

h7^^*y ft 3 tfy^-fv 

y f + - i> i"<^ffe|&«a»& Hi* $ ft 5 r b b 

IH*^9l Striae 7 v 7*14, #$.yp-^ 

/Hf y h^-O'^^tT^Q^ftSff-i-co^^^i/^ 
h^-frSu-'-Vi'v^y-t. 

^^^V hn-?T-*8$£ft, Miat^/U ->-7y- 
14, U'</i'i'7^-Sr-f^-7*^^-&5-f ^— 

mi PMO S hT^v^y 

ftftlH^l PMOS b?yi?X?<Z> Kl/'fy^tj^i^ 
£ftfc3l2 PMOS h7V^^MP2M3 PMO 
S h^Vv^y £. 

§515^2 PMOS h7V^^ilM^fcf 1NMO 
S h^y^y i, 

#112311 NMOS h7 tmt&m3 PMOS h? 

V^^roPKi^^tlfcf 2NMOS 1-7^? 

^KmiNMos t&wnm^mzft 

fcfS3NMOS h7>i??.-?b. 
mU%l PMOS hy>i?Xfi £fi1JlHm2NMOS h7 
V^^OfflT-fllE® 3 PMOS f^y-^^i^ljift 
UlJ£j#$ftfc&4 PMOS h7^i>^^i:, 
SfJf2®3 PMOS f-7 V^^^coffl^lft-t^J; "9 3V|> 
n-zi^ft. V-^^fjfa^! PMOS 1-7^^1; 
llg^ix5f4NMOS h^^v^yi. 
ffifH&JfciSfcltfJfBfU NMOS I- 7y^7.^C0ffl(CjgfS 
£ftfc® 5 NMO S h 7 y i , 

flijiH^f i p MO S hyypx? t&t)M<nmz.M&$ii 
tz% 5 pmo s h7y^^i, 

flfUB^a-z^Ufy ^7* V £>f& «fc!J ay hn-,/U 
£ft£B6NMOS f-7y^*y<t, 
St]|SS6NMOS h 5 ys?*y £8512^1 PMOS f* 7 
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h^fitjfa^ 6 pmos h7v^^roy- h t*is 
K3ig£ft. y-^tt^f5ff i pmos F7 v</^^<o 

Kl"f >(-5I^$ft5S7 PMOS h^^^^^t, 
Hfriem6NMOS bJl/iPXftfftmSSl PMOS h7 

SfJlH^i&iSi t ffffS^ 7 NMO S h 7>^#©Ffl-t?ftiFia 
SS6NMOS h7y$?*y £M3ajtca*S£ft53l8NM 
OS h9>^^i«r#tfr4:4r4**i:-t-«tt**ifc 

Vt^tag^S/D-^/Ufy h 7^ y&.LTR|$<75 

*#3iM£ftfcS&i nmo s h7y^^i, 
f^7^fyty^«ii^n. y- M4«nE»i n 

MOS h^y^^GOT*- H;*IIMJilfcf 2NM 
OS hyy-^^i, 
20 flEmiNMOS f-7^> ; 7,^^^LTA5ftf-mBE§: 
ififi-f 5fT 3NMOS ^y^^t, 
fttJfaf&2NMOS h5i'S?;*iJ'«:#LTA5S»«£«r 

V &*:ti?ti9.9kitHz%£m £ ft , F i^T y i4SI l N 
mos (-7y-yx?otiiMif 2nmos i-7y^ 
^oasssi^wtilg^ iiss i pmo s h7v-y 
*y&u<®2 pmos t-7y^^i, 

^^t0t±J^«tfIIB^2NMOS f> : 7>'-?X?<Dtiifti& 
30 £#PL< £-£51? 3 PMOS b 7 tZ^ttZ k 

^14112 PMOS h 7^y*y COT 1 - HC^g^ft. 
ftfrtBH2 PMOS h^V-^^^fO KH"y|4fitS^l P 
MOS h^y-y^yoy*- HcSMSSitSr. tSrWitt 
1 0 £&tt<D78£tt&£tt{*;* * U 8S. 
[!t*JRi2] ftiilHUi NMO S h^y^^^coy— 
^ i: MKJb^O^ >"t;p t sue $ ftfc / p -/Vi, t' ^ 

40 h7^>-C0W(CM5NMOS h 7 Vv^T.^^^ iotfltfife 

$ft, MiaMiNMOS h^y^^^coy-^iffiiaT 
PflicmeNMos h9>s?^^ii* fctflitjt^ft, fita 

I2NMOS h7VS>^^(7>y--^i^l2i:S|5(7?#^-fe 
^ 1 5S,^ £ ft fc# HP. 7 o f 5» f. y j y oo Ffl \z.m 7 
NMOS F7y^^«^ % S5l3fg2NMOS h 

yyVxfny-xbWiBT&tntJy-ZAbiM&Zft 
±yv-/</ut'*/ f-^-ryoFflfcmsNMos vyvv 

b(-#^$ft^CiSrit#mi-r5fS*iil 0t 
5(7 is^to^s^tt^iim^y^-y gg 0 
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f 9NMOS h7V^!?i, 
f-^^-/^iW^-fyfymf i ONM 
OS b9>'?xf#£blzmi1tZti&Z.tt:#9ib1-& 

v-F7'(>'tfi:ht^<{-?foz&mx\ mum, $ 

2NMOS by Sis* 9 (SAL 20 

^lae<4-ft:$-ersft# (sale) #p-u~-< 

ft. 

[J*#qi l 5 ] fitffa* 9 A»Rfll*B»a^- ft- 
fJlBUl^^y p bU-h'y-O'tmz^fV ybV- 

K?* ytffcfcfc/WefcSKHI-c. fitJEf&l> f 2N 
MOS h7 >^**£i&ttfl:$-g:5flr* (SALE) # 

If #Jf 1 3 iclEgro^gSttatltttM * y SSo 

6] 8MBJB3NMOS h5VS?**fc£4 
NMOS S9^S?^#Ht7.**ffi*-*Wfc««-fSJIS 

i mmmimmm^mm^titzm 

&.tifflmmi PMOS (-7V^i!'i:f 2 PMOS 
V i?^ * A* ft 5 » 2 «M5T? 2 &tiff * il 5 £ fc *r« 

mt-tmxm i o i;i2Ko^ff%tt®3S®<$^ * y §g 

S5 IS 7 y ^ HI 8& 15 P M O S t N M O S T* *fiSc $ tl 5 f& 1 

lis*-* h$2<(y'<-*b'emi&Z*i* ffitej&w 

>-^-^^^fj)SbT^SPMOS5.tJ ! NMO S f-7>^ 

* * y- m*ams£ 2 -y y /<- £$g$ l r ^ s 
pmos by^isxtKDb'ujyicmgiZti, mmm2 

-I'V^-^&tgf&LT^SPMOS.S.U'NMOS 
5PMOS h^v^^wKU'-fytigiBf^iisr.iriS: 
SSft„ 

[»*i0>l£llllfcRBl 
lo 0 0 1 J 

5, 

[0002] 

ffl£tl5DRAM (Dynamic Random Access Memory) H 
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{S^ilS&EiSfM^y. BP*>, F R AM (Ferroele 
ctrc Random Access Memory) #&1i:ftfa®?g^ i Ltffi 
B^fWO^o FR AMI3DR AMilS©(7)#ifiOlB 

I0 0 0 3J Hltt-JRWft»«fW*<0t^^!;-i/^ 

»*) »#£KJ:oTJB»S*i-ffc-je* (d, att 
H) *«t»lt^5it^i>5. d, a^J&Sr^ft^ 
ill. Ofc#*£S-&|EttlR ; ?-& Lt«ILfc»f*S. 
[0 0 04] £4T, J: $*S35tt»««ft: 

-*lRj{^fifc$ilfcfc's' h7'CVB/Li, f^h7^ 

VP-/L£-Htx.T^S 0 *©7-K7^yt 
71 — f»5-f ^•©jSt.&.tfl^COf y ^7-f>IC h7^ 

sas$nr^5„ h7^?T nay— haw— 

-OK, V-*^ h 7-( >-B/L{C, KU^TV^dr 
-t^v-^ F C 1 t^^tlTV^S. ^r-t^^i? F C 1 ft 
h^^^^TlcO KUYVtT'U— h5^yp-/L 

[0 00 5] n o i 5 *46*»!ll»t«flc^ * y K 

1 cm'-&<r>^m^w^ * y *iai&-r5fc*coig®i(5]^ 

fM2L ^l#S?.SffilS©Si53 mi^ft§P4 

»t><7?T% W&<K b y ^i/XfQ 1 ~Q 4 , * + 

■t^flljgiD h y Vi>^?Q 6 , Q 7 i^r^/^^^C 2 , 

•y^ffi "1" i "0" w#ffim£E^SrEteUTV^S 0 JSi 

tfy N7-T vtr^m&{k^-tir5o fl^vWW 
815514, lfflfELfclJite-fe;u#j5!t#!7- K^'T Vi7*l/- 
vtaS^ix^-^SrCtt-t-a. mi-iry^TV 
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795 614. h7>-^^Ql0~Q15, P-i? 

SB5»^(Z)-t^(7?5*>7- K7Y QmVl£ti1t 
3)5 7 14. HlTH'SR^«|{C7 i -^^ISte-t-'5o ®2# 
Q2 8~Q2 9. *-r/N"v-^C 9~C 1 0 ft (b ft 

"1" t "0" ro#Rg®BESrIB1gLr^S. f2tv^ 
7 9 t4ffi»» h7^?Ql 6~Q 2 5, N- 10 
ty^7y7"NSA^>t,/i!), S2^^W^ 
95 7 (D x - 9 £ ± V V ^ L T fcb t> t 5 . 

[0 0 0 6] iff)J;5 fc«*$*tfctt*«>iSR«#>* 
!/ J: S7*-*<©AHiattflM£^TW9H-<5. SI 

4i4, j: 3&««#/*y 

-KoftMSt^^Sf^ll-Cfc!). SI 5 14, tfflL 

tC S B p a d iS/N-f i» t> B-KjSH4ft$n, 
ii^yi-7*;P(|^WEBpa d^^*>bn-CI 

t?©7K^T3-K^i5i: > !7- F7-f vdTOi 

i*3l*? *ti-?-„ r co J; 5 t' , 7 — K7-f»J5 ft 

iT-So tit, S&Sixfc-tr/Hcn^j^fig «i" xft 

"0" £s<fc£>ic, try h7-f vic»a*'f*-^/> 

flfWEBp a dfCPffl-f 5 Vn^» XI4 "n-» ff-§- 
U I^-K^YV'KiBlJDSnSfll*^ -W ftH«E 

Pflr-yu- h5W>fcHi*D*n5fir#as -n-" -can 

-tUT, h 7^y|: "a-" flr-g-fcaiinu 
TV- h7V>fc|Sp;bn£;h. 5 'W flH§-?fc;h, 

14. + /^S/^HHtnsJy^ffi "0" **|Bft$ 

[0 0 0 7] ^(7)«t 3 frSii^- KcoSfrtfMcJ; 

WEttsttfcT*-* zmz-tti-t & -t- 

*>S» £T, fl-SfiT'T" s/T"^ SBpad 40 

loo 0 8) BP*,. H3T*. *MfcflS4fc 'W* ft#£ 

ewrau h 7 y-y'x^Q 1 6~q i 91c v^- ft#Sr 

eMHTfSi, t>(-7-fy|j;(-7y^^Ql9?:^L 
7Vt>7.c?Q5, Q 1 6~Q 1 9 &;fr7 £ f j/ f- 7 



t>U »R«flC^^!)tBi?y^|( "0" ^lEtt^^r 

[0 0 0 9] r.coj; 5 fc, *«*nfc7*-#i:tt«*^ 
"1" XI4 "0" ^•feVv-V^1-5 0 gp*>,-r-*;W8! 

s$*wt#-a-i4, si 1 cot 7.7 y f*/!'— 7*<Dda»ib f 

14, a*»b f (C^H^ixS^TfcSc fi£oT, -$B# 

-*#**$*ifc»£tt. ai*ntBs?s'^i "1" 
"0" ^m^rs. 

[0010] ^fOj;5{C, -tr^T^VT^ib-r-^Srm 
<OT*, P-Kv-Cyt *W flr*4rWJDtfc«t«'e^ 

[0011] nco«t 3 4i t/ 1 c*ig*#-f-s^*ro 

[0012] 

[»Wa»*»LJ:5i:-t-SSUH] ±Kcoi 5 fettftott 
^im^^^e y 'gg{4^coj; 5 ftlW«^i44*>ofc. 

y 7U"Tco-t/uj: »j t^*S"f&eiJb^< 

*fiS<;$lxT^5fc*t). #SR-fe/H4^ -f >-fe;u4 U ^ bti 

[0 0 13] *3§$14. ±E©%*tt«olWjHjiSSr*»: 

5f 5/ (-7'Cvflftffi:^-i'y*/H: < t5 f 1-7-1 

A £52* £ -£3 ^ t &X-$ 5 J: 3 ft*$l$§£3&ftStM 
* y 8«4r«i*f 5 - «!: « ? B^T-$>5 0 
[0014] 

com 1 3e%HI|K{c =t 5 7FS38tt3fc$mft / 
h7^f yfc, tfiia^g-/ -r >7*n— /</nf y h^-fyM 
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LT B l ZttiM- Z>% l #!$-tr 7 > 

■fx'mmzti&mi&mt'y vyj^^i/hv-y -.m 
t m-ms. £ mjj-r z % 2 # br* > 7. 7 * 5 m 

2#f8fc'y (■7'f , /3^ hB-7 ; fifH5fgl#BBt*y h 

5,h7^>3yhB-7©-lHicM$^ mt&W&o 

ifu-^jv^y Vy^^^tK^^ix, S5lem2#.Bg 

ft5ff-^£-i? >- v-^^-f £ ;* >f >± vy.T >-7~x-mj$.z 
2 * -f V t* y f- y 4 1/ =t y h n -7 ; HfjfH* ^ V 
■t/UT H , a50-W(c^Bii;$tv5^7'y y h 7— K7^ 

tO 0 1 5 ] 

&mm#/*r<j m^mumm^m^xmmi-^. * 
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X4HF^H1 t*y F^i'VB i t_nlwiSiB$ii5*i 
h7y^^Tli, ®1 h7>^?Tl©KK> 
ffiiF-tm2^7 p y y h !7- F7YVSWL 2 WPflK^ 

[0 0 17] ttt. te^O^teiryUC 1 2 1 14, 8 7 
btd^-f iptc, f 1^7!) y h !7- Ky^f VSWL 1 

VSWL 2 t , fSl, f 2X7'J y h C- Ky/f >SW 
LI, SWL 2{C3S!^-f 5*fS]{Cia^lJ$n5^2 tfy h 
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t.nfli, y—b1&f-#m2X-7y y b 
C- F7-fySWL 2 \Z.m&£tl, y-*#sm2gl2 fc' 
y HtVVB i t_n + l|:IgJWl2 f- 7 

j, f, 7- KtY VSWL 1 <Dffllc&Wl$titz%2 

So 

[0 0 18] KIT, StIfawj;5^mte-t^?r*JffiLfc* 

* y ^g£<fc 9 intern 

trfcSo 0 8 a fCT^-fJ; 5 l-i, ^^yt;U7i"fS7 l 
t, Z<D^m\mf££lxfz?.-7» y bV-Yy^^Yy 
4><>%7Zt, tJy-K/ur KOTWlcMffcZ 
iXtz* -1* > C y b y<i >"3 V b n — 7 7 5 £ , > -f > f 
^7^>3V^-77 5*»t^*Jifc#figf y 

So 

3 til 8 bo* 5fc*i&i:fc3 0 

[0020] m9\t, *%m\z£.z*j>-t/i,r 

TU-fM" ) T«^5, irotftOt7*t^7I/>f 
S71_l, 71_2, 7l_3, . . . 7 1_nJ)5 

[0 0 2 1 ] @1 0(2. H9&J: OfcttfcSS-fHffi-eJb 
S. Si OlC^-f-iplC, WWl"fS71_ 

1, 7 1_2, . . . &$t$JS «t 51C/n-/^f v b 

7 -1' VB L G n, B L G n + 1 , . . . #IEg£ix 

tl^ ( -&Lt> WWl"fHi7 1_l, 7 1_ 

2, . . . ftlcli, /□-/^t'7f.7^yBLG_ 

n, B L G n 4- 1 , . . . £-£T n f y 

^■fVB LL 1 n, B L L 2 n , .... B 

L L n n ^ESSilTV > So HP*>. &o— *;Uf y h 

>i/P-^e y by<< ^©ffllCfcl, *f >>?^ 
^SWLll, SWL12, . . . SWLln/S 
WL21, SWL22, . . . SWL2n/SWLn 
1, SWLn2, . . . SWLnn«^, 7>-i y 
^yif%=f- \C& *) n—ji>\,\fy b y-Otya—^/ist' 

y bv4 > tmfs.miz.&mztix^&. 

[0 0 2 2 ] mi 1 lt—0<D^±/U7 1/ 

mzmi-fox-kz. mi ucm-rmiz. t l^ru 

y b 7- \>9<(> SWL 1 klS 2X71} y b 7- b'y-< 
VSWL 2tf>k&S — *fr<7);*"7*!/ 5/ h 7— K7-fVi5S 

*WfcBessiiT^s. tit, *7d y M7-K5-f 

VSWL 1, SWL 2#t£g-f SSffttclt&^a- 
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^f^7-f^BLG_n, B L G n + 1 , . . . 

&%f$£tlZ&* 2*ro/n-/<yvt'5/i-7-fVBLG 
_n, B L G_n + 1 &$tt 4oTl^. ClW&t £;h, 
fc2*<7>5 *>l*«)/o-/</Ut' ! y h7-TyBLG_n 

tB, i7a©J:5lcislc$nfc$ttt/uciii, c 
112, ... . C 1 1 ntf&JgSn. sfefcffi(D^B — 
/^UKV hf'fyBLG_n+ 1 Id, H7b<D<fc5{-« 

J$£*lfc*iM£-fc^C 12 1, C122, CI 

2n#i£3g£*VS 0 r.<D<t?lC, 2*0^0-^^^ 
70 h5-f VB LG_n, B LG_n + U 2*^7 P !) y 
h7-K7^VSWLl, SWL2, tLTIoO^-f 
yf^7F7>^?Tl, T 2 tnotf>Sfi$!^;{fc:Jf--v 
'^fci, FC2^f 3 /£S-^<?>^ ; ey-t/u^s : iS 
WtH^^ix. -o«t7*t^7 u-fSi5 7 1_1 4rfiK 
"To 

[0 0 2 3] £B»£5fc*J*3ilfc*:/7l'''f«<D-fc 
^&gR-rSiSgtt&Wi& 5. itt«Lfc«t5K. 

20 [0 0 2 4 ] Z<D£ 5 fr=K&O-fr^-fc^7^g&0>5 

So LfciioT, *>S-*)-(0^.-7°y y h !7— 

^B-^ijjr h7-r>'ri^s^$tis-fe>^7>'7 p 

(H*L<C^) T-*^;^tvS„ LtiSoT, if©t> 
^7y^©H, — 9<oty^7 ^^feffl^j^^s^ 

[0025] S12I20 8 aCO|$|B*fig@T**>i?. fjtf 
Lfc «t 5 t£> ^ -Y y-fe/1^7 KS7 1 \*ffl&w~r-*/\, 
7W3&7 1_1, 7 1_2, . . . A>P>/£S„ -t L 
T, ■^^*/l'7U-^SB7 1_1, 7 1_2, . . . 
« §)5/-fV^n-/^f^7^yBLG_n, BLG 
_n+l, . . . ^ y^y b y -f y=>y b ^ — y 7 
5tj$/^^il, #S/n-^t>h7-fyBLRG_ 
1, BLRG_2ti#|f-> h7^fyayhn-777 
fcSSIBSftT^S. ^ir.T% #St'yf-7'fy3yFn 
-7 7 7l2-oW#S8^nX— /nf ;y (-7-f >BLRG 
1 , BLRG_2£ii:iT^So 

[0 0 2 6] @ffi{Ct>^Ufc«t #f-y-1r;U7 l^f 
SBrt$C(2. *4>!fv~'<fr\?yby<{yktol&LXu 
-13)V^ y by-i ^^iae^nr^S. l^to^^y^ 
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— #/Hf y f- '7 1' >B L L 1 n, BLL2_ 

n, . . . tit, ^'Tyn-^/t'f y 

yfy/lfSWll, SW2 1, . . . #E«SJlT 

[0 0 2 7] #BB,:/n-/^f h7Y VBLR 

G_l, BLRG_2(CI4. #f|a— #,/H*y h^-fy 

BLLR1 1 , BL LR 1 2/BLLR 2 1 , B 

LLR2_2/, . . . /BLLR n 1 , BLLRn 

_2^®^$nTV>5. tlT, 3-#SBni-7J^f J/ f- w 
7-f Vi#S/B-y<;l/f 5/ h7^yBLRG_l, B 
LRG_2Z>&8l-{4, ^^yfy^iiFSWRU, S 
WR12/SWR21, SWR22/SWRnl, SW 
Rn 2, . . . tfig2g£;tt-5„ 

10 0 2 8] Lfc^oT, t7"WK»7 1_l, 

7i_2, . . . to? feftg^f-^-t^r l^-r^^51^ 

[0 0 2 9] ^nil^flC, ^y-fer^T u-rasrt^Hg 
n-^^f y (•7'i'y^i/n-/</uK' s , hy-fyt 
&&$ix, Ml:#|fyl-7^y3y(-n-777 

[00 3 0] m 1 3 8 a tf>#J#7'' b^©5 

^-Of y h^-fyayFc-^itif s> (.7^ 
hn~?&<pfo\z.& ^OUmz^LtL. 11 3!^ 

-f.fc5tc, / if a — /</Ui?y (-7-f yBLG n, 

B L G n + 1 , . . . lC^LTtr*vt i iT,*--f' 

^7yySAl, S A 2 , . . . (75__1, 7 5_ J£? 
2, . . . ) #iI3g£;h,5«, 2 ;/n-/^fc> y 

h7-(yBLRG_l, BLRG_2 CD 5 
-tr^r^T^ 7 aiCigjig£*l. #BB,-tv^T>'7°7 7 
a *^ffl^3-t-5#Sp,€ffCRE FtiiZtlZ'tlV)* 4 V± 
y^7y7"7 5_l, 7 5_2, . . . {C^SUCE^ £ 

h >B L G n t B L G n + 1XI2B L G n + 

liBLG_n+2, . . . C0ffl(Cl4, fc' y h 9 -i ^"7 
y 1->r~ym&%l 6_1, 76_2, . . . BPC) 

7-f yBL G n + n i#St«7^7 7 a 

$4xfc#BB,^'n-/< > >nfs, h7-fyBLRG_2©ril: 

6. tit, #|ty^7y7"7 7 a tcji^ftft^i 

#G0#Bg/n— /^n;'.;, h7-f VB L R G_ 1 tC|4, — 

[0031] ® 1 4n*%m<DmimMMm{z£ 

t>OT-£>5„ Hi 4IotH-£ 51c, H^gd?" n-/</n;' 
5-F7-fyBLG_n, B L G n + 1 , . . . t . %■ 50 
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/D-A>t'yh7'fyBLG_n, B L G n + 

1, . . . <DfflKmm£iXtzt'y Yyy( VSHt*^ ?f 
80 7 8_1, 78_2, . . . BQESW) i. h 

#£;K,5ff-§-B EQL E V ZlrtlZixW a -s</\,? y 
h 7-f >-B L G_n, BLG_nf 1, . . . (C^-I'j' 
f-V^-TS^WtV h7^y7"!)fl—y^'f yf^SB 
7 9_1, 7 9_2, . . . BPCSW) t ££tf„ C 
r.T\ fc'y h7-fyM^^ J>f-8&7 8_1, 7 8_ 

2, . . . y F7-fy^!)f -y- i?*<< 5/^557 9 
_1, 7 9_2, . . . liNMOSh7yv>^^^ 
tfo Ltfot, t>f-7'fy7'!Jf^-v ; y'</l-^ 
ffifrbmt) ^tlS^f-tWU^/HS, tONMOSh7y 

^ CD L £ 0 ^ffl^ffi t m—~ £ 1 \ 

[0 0 3 2] i^ffjKf y bv^yf'JT^-^U^U 

m&wnmtim^tt. try vy-i yyvj-v-vxj y 

f"tP7 9_l, 7 9_2, . . . ^LT/D-/^f 
$> h7J><Dl"<;l'&'7})?-*-is£-&Z, a tit, t' 
S> h y f%l 8_1, 78_2, . . . 

(4. ^s/^ftJiSPff -§•{'<£ 9, ^-v^-^i/it), pgs 

ill 5l4t*i/ F7-f yyu ^-V-i^U 
^«rttt5f? h7'fy7'!)f-t-v ; U'<^S 

loo 3 31 Hi 5K«-r«t5lc. y-^iimjgigvc 

4rffittft:^*5fc>t)rag{4ftft-§-EQLEN{cJ; 0 3> 
hn-;^H5f 1PMOS f>7y^^MPl t, y 
— ^^StllB^ 1 PMO S h7y-y^^MP 1 (7) K V-i > 

FHyiy- h^*ii(c»,^^nsm2 
PM0Sh7y^?MP2i, liPMosh7y-y 
^^MPiroFwy(^iTg2PMOS h7y^ 

?MP 2 t#Kft?IJ#) (CillS $ ft, ^h^f2PMO 

s ^y^^MP 2<7^>7 , - h t*ii(cii^$;n5^i 

NMOSF7y^^MNU, !2PMOS(-7y-y 
^^MP 2{C\Km^m^tl, V~ h!4^2 PMOS h 
7^^MP 2<7) V{C3IS$ft.5ll2NMOS 
h7y^^MN2i, SlNMOS ^y-^^MN 

i <t> Ku-oicy- f- 1 vv"<>&&mcmmzti. y 

-^li^tflffiV s s tlM^5S3NMO Sl-yy-^ 
^^MN 3 t ; ftflfHfr 1 NMO S h 5y^^MN 1 <T> 

3 v h a -/l, £4x5^ 4 NMO S h7y-^?MN4 
t . f 4NMO Shy V -yX;?MN4 i(6]f -g- 5 J; 5 {c 
*J5g$ix. KL"<>'^fIta^4NMOS h^^^^^M 

^^MN5 t ; KW V)S$SS4, ISNMOSh^yi/ 
^^MN4, MN5W#a KU--< y(ia^$iX. V-^. 
«S»4S(-^$ft5^6NMOS h7y-y^?MN6 
t , 1 4NMOS h7y^^MN4©y-7iHl P 
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MOS h7>^^MP lCOKU-^VCOfflJCjliig^ftS 
%4 PMO S h7Vi?^^MP 4 I5NMOS f- 7 

v^^MN5©y-^i$i pmos h7^?M 

P l<7>KH'y«Offl(ca^$ii5|ff5 PMOS h7^ 
**MP 5 <!;, 1 1PMOS f^Vv^MP lOh'l/ 
-r^lC^-LrfflK^l NMOS hy y-^^MNl <t# 

ft-5$3 PMOS h7>^^MP 3 ^ 3 PMOS 
h7^^;*^MP3tA£^5J:5t*j££iv y~ h 
#&3 PMOS i-^^^^MP 3 00-7*- h fc*Ita 
g$ix5f 7NMOS h7V^^MN7t, f— hifi 
I7NMO S h7y^^MN 7 O K W ^ (CiSife £ 
fl, y-^ttm3 PMOS h7y-^^MP 3 CO KU"f 
VtClfe^llSf 8NMOS F7>^^MN8t, % 
4 PMOS h7y^^MP 4 <75 Kl"f V*jE{C«t 9 => 
y hn-yu^tv, f7NMOS h7>^^MN 7 tig. 
?U{c3IS^ix5|g 9NMOS h7>^^MN 9 t , $& 
9NMOS F7V^^MN9© Kl/YylCi^ 

#-7 h7V^^PNP i i^/ztf, 

T', S5NMOS h7V^^MN5li, tfy^-fV 
Sr^!lf- + -5?*-frS h7-fV^^ff-J>lE(c 
J: 9 a> h P-/^nS. JJIT. Ifyh^'fyT'Dff 

[00 34 ] 01 5iC^-f<t5}C, fi/h7Yy7"Pf 

f 1 PMOS (-7V-^^MP l#f£te-ft£ 

2 NMO SI-7 y^Ti ^MN 2(OKK "f 
t>h/- KN 2tf*n — T?#>n«> f2PMOSl-7yi; 
*^MP 2^^-Vt?t 9 , /— KN2G0W<;nf > _hfH- 
5. LtiJioT, /- KN2(C/- h#»*£$ftfcfSl 
NMOS l-^y^^MNl^tyt/ii), ;-KN3 
C0U^/Ui?i:#-rSo 7- KN 3 Ol/^f 3NMO 

t. IS 3 NMO S h7y^mN 314^-^ t^l?^ m 

KMCiotf 2NMOS h7y^^MN2#ty 
kft9. y-KN2©U^W4&8fc(£<]fc$. y-K 
N2C0U^Uii{S< |lNMOSh7y^^ 

MN l < ft y) . fc^y - KN 3 

1"5m«E«>'h$<^5 0 Lfc#oT\ SlNMOS h7 
y^^MNlWl2 PMOS h 7 MP 2 

if 2 NMO S h7V^^MN 2Wf 3NMOS 

h7V-^^MN 3 CO 74— Y'<y!r/\'—-7&mR LT 
L^MttSffii^/ufcEfO/— KN3co®flE£#<5,, 

[00 3 5] — KN 7««D--C*>ixK, m 

3pmos f-7y-^^MP3i«5^yt/ii) t y-KN 

7 60^/U^±#-f5o / — KN 7 60 U-<;U^f| 7 NM 
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OS f^Vv^MN 7 0L*l»MttWE&Jbfc-t*-r6 
H 7 NMO S h7V^^MN7i5tVift!3 < / 

— KN8lc:iK^$^fc-'<'r^— 7 h7y^^PNP 1 

7>T ^7"!) 7^--i?U"</Mftj£$B coffi*« <o vt/utt. 

/— kn 3cou^/ucoi 5t£L%^mm&frmz.m&£ 

+ -^^M©M(;J;!)i8NMOS h7V 
'^^MN S^V.Jr&SCOTv >/— KN7<0SffHc{£ 
<fc*. y-KN7»*JEiS(S<*Si:. S7NMOS 
h7y^^MN7©4-^fi*ti^iiJ0t, fy^-fy 

t* y + - is^mfeWtomx mmm s *i s 

Lfc^T. *7, S8, % 9 NMO S (-7 
>$?*^MN7, MN8, MN9il3PMOS h 7 V 
^^MP3, * LT P N^-f Ki Ltl^t5/< 
7 h7y^^PNP lC07-f- K^j/^yu— 7° 

£t\ gf4, H5, fg 6 NMO S h7Vv ; ^^MN4, 
MN5, MN6iJg4, f 5 PMOS ^y-^^MP 

4, mp 5imm%^mwL-r^<r>x\ y-KN4coft-§- 

ttSU, IS 5 NMO S f 7 yi J .A^MN 4 , MN5 60y 

- f*AAfc.t*» -etas sits. 

[0 0 3 6] Z. to XSlzWt h5 

-fyyyfir-i? i^omwew fcasv vr . ;-kn3o 

30 ^5, 

[0 0 3 7] y-KN3©«£E3B«»4NMOS 
><.^MN4C0y- *0g§com*«m 

BEI4^5NMOS h 7 >iPP> c?MN 5 CO-7 1 — hA^jt^ 

tttltf, J — KN 4 »*flEHt/h$ < 9 y - KN 5 
c0SjEI4;*:#< < *£itz;~ KN4C0®ff 

{4, H 9 NMO S h7y^^MN9l;7^- V'<y>? 
Ztl. I9NMOS b 7y^^MN S&X-^&fc&jz 
^<-fSC0T*. W*«Kl*ffl**l«*tt*tt«^L, ft 
« «W*»«>^/VS:±^.S^:5. <j>u y~KN3<0« 
ffia*ta*ifi<0*ffi± 9/h*Jt*l«. /- h*N5 60«EEtt 

< ft 9 / - KN 4 coSffli^f < 45. *M/io 
fcy— KN4C0S£EMt, I 9NMOSh7y-^?MN 
9^7-f- hV^y^^tu, I5 9NMOS (-7V^^M 

PNPliV-KN8£*tt#£©Mfc*fi}S$;h,5. t 
50 4t>*>, PN^-ft- K<OL#^ffi®ffiEATT-l4PNy 
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[0 0 3 8] 111 6 att#3§93ICj;5#BB-try;* 

T^©ffi»fl:$nfc«J«^ny^H'C*»<5. Si 6 a 

-fVBLR G_2 <Dff -f§-&§tj-T*:(Dff -S§-CO U-^Sri/ 

7hL, ^oty^ry^7 5_i, 7 5_ 
2, . . . fcBlin**t5#BH«ffiCREF«rUJAi-Sl' 
'</l'V'7^-8 0i: > #»^D-/^fyh7-fyBL 
RG_2eoff-f§-&§tfT#8P.fcr <y y&yVu*^ y 10 

Jt5//^^=y I-p-78 0 a ft 5 „ 

[00 3 9] -75\ 016a lc*-f «t 5 l"</U->y 
?~8 0£flJ$LTt"</t-3ry7 FL,, ^'f^-fe^^T' 

n-^fy K5'f>'©flr#Sr*©**#l*ffCRE 
f trftffltsr t 6. 
[0040] H6bwj;5i:, v^fl,*/?*— 

U£<Xt i^Ott, LfcVM C#-Kfc 

teb*i34§-&T-#>5„ Lj5>U H6a(Oj:5l;, -fey 
^r^^ofti^v^Ktt, is^/is-yyf-zmR 
U o-fll*'e#flMlffi*r^5. Bi6aCB 

[0041] 017 fi, 016a £@;j*£*ljfcL"</^> 
7^~<75»»H|j«B|^*>5. Si 71:^51;, y^c 

(Cfc tlay.hn-^n, y-^^IWV c ctlfe 
iixfcf lPMOSh7V^^MPU, SlPMO JO 
S h7V^^MP 1 CD Kl/<O4>«>0ft««SfttJ| 
2 PMOS l-^y^iJ'MP 2WH3PMO S1-7V 
v^MP 3 a— h7YV|:it)3 

V (. p — fU^ix. SI 2 PMOS ^y-^^MP 2tS 
*S£nfc*lNMOS h7y^^MNli, f 1NM 
OS h7V-^^MN 1 if 3 PMOS (* 7 Vv'^^M 
P 3<£>HfcHJSj££;h,;fc3f 2NMOS h7^^MN2 
t. f INMOS h7y^^MNl t&Mi&V s s © 
PflK*$J$;£ft;fc&3NMOS h7^^MN3 % 
1 PMO S h 7 V ^MP 1 t flEf 2 NMO S h 7 40 
y-^^MN2(7)«fS3PMO S h^y^^MP 3 
t&&miZ&j$,£jx1Z$S4 PMOS h7y^^MP4 
t , !3PMOSh7y^^MP 3<Dffi^ft-tt«t t? 
=*y hn-zt^ft, KK i PMOS by yvX 

^MP ltai$liS|[4NMO S l-7y^^MN4 
t, f««t!4NMOS F7y^^MN4«» 
/&£*lfcH 5 NMO Shy y ^MN 5i, % 1 PM 
OS hyy^^MP 1 tfctj73ffiCREFOffllC^$ 
ixtS5PMOS h7y^^MP5i, ^ta — /</H? 
^h7-fy<OfltlC«t0 3>'SD"/>$n5f 6NMO 50 
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S h7^^MN6 M6 NMOS l-7y^^M 
N6iSl PMOS h7^^MP lCORBKJgfiJteix 
fcSS 6PMOS h7V ^^MP 6 £ , hWP 

mos hyy^^Mpe^y- hi*ii{ciSie$n. 

y—^IJ® 1 PMOS h7>^^MP 1C0 KWVU: 
S^^tl5H7 PMOS h7y^?MP 7i, S6N 
MOS h7 Vv>*^MN6CDy-JXiy-;*#ftilf.:jg 
8S£iX. FKyi?S7PMOS (-7y-^^MP7© 

fcf 7NMOS (-7>^?MN 7 SJftigV s s 
f 6NMOSMN6, IS 7 NMO S h 7Vf^^MN 7 
c9RBlci£M£;h,5f£8 NMOS f-^y^^MNSt?: 

[0 04 2] C<0J;3{C«fig$tlft:t"</l'^7^ 
-coiif^^K^-rs. @17T'SlPMOSF7yy^ 
*MP 10y-h{iEflAD$ix5ff-g-LSENIi U-</uy 

tt'ftft-i-L SENi)i|iWB-i:liL, ff^CREF 

ff-g-Sr/W i LT«fct<Di!fch,«:a5K1-5. LSEN*n 
~U:jl#-f5£. SlPMOS h7y^^MPl^g 
14ffc£iv y- KN l w<jut Jf5„ §D]{cy 

- KN 3#ta— T-btlti. f4PMOS(-7>i'7.?M 
P4^^-yt7ti9, /— KN 30 U^/Ul>Ji#-t:«S. L 
fc^oT, I4NMOS h 7 y^;* ^MN 4 £ & 

oTtilMCREFOy^/^^tSiJS, ffi^jiScou 
^H5#08^a— /Vl-f y (-7-YyBLRG_2»fffi 

1, 12, I3NMO S h7>^^MN 1, MN2, 
MN3if 2, f 3PMOS f-7 Vi>^?MP 2 , MP 
3# — 3<Oil©BB£«$;-t-5GDt?, IlNMOSh7V 
^^MN 1 £S$2NMOS h7y^^MN2©AA 
(C^oTy - KN Z<r>mt)&Mffi£ixZ* 

(0 04 3II6, 17, S8NMOS h7yS?X?M 
N6, MN 7 , MN8if6, % 7 P MO S h y V vX 
*MP6, MP 7 <fc> — OCDif*iSi5^^j5)i;-t-5C0r-. f 6 
NMOS h 7V^^MN6 tf 7NMOS |>7y-^ 
^MN 7COA^7{C^oT/- KN 5C0ffl**iiti|i$n 
5. Hi, f 5NMOS h?y^^MNl, 

MN5Ct>fXi5f 2, f7NMOSf-7>^^MN 

2, MN 7 J: !> tttfjfftCREFWfcfiE*. 

£'JUT*f <m«!:m5 t fl;, mi, J&6NM 
OSh7>-^^MNl, MN 6 GO-iM Xi^2, f7 
NMO S h y y -^^MN 2 , MN 7 £ M^tttUi. 
ttl**aCRE F60@ff*^n— AyutTy h 7 -f yfffj; 

So fit, JRl, 1£ 2 NMO S h7y^?MNl, 
MN2tf0i^'TXi®2, H7NMOS hyy-yy.^MN 

2, mn 7cof-t'xasiPj-T?#,ti«, a^isoaE^ 
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5. 

[0044] zz.x\ mmrni, I6nmo s 

*?MN1, MN6i®2, f 7NMOS h7V^^ 
MN2, MN 7 rot-T l/K;i,->7 

^-cotd^fctK^-f -So 

[0 04 5] *T, ^n-/<;ut*s/ h^VBLRG- 
2»tttiiffiMCREF J:"?*^^. fl, f 2 
NMOS h 7V-^?MN 1 » MN 2lCioT7- FN 
2 omff < ft 9 . y- h*N 3 CO^ff li7C# < ft 

5. 7C#< iofc;- FN 3<7>mEEIiB4NMOS 
>"^?MN4l:7^- F/<s>* fg4NMOS h 

7Vi>^^MN4C0^-^jg$t§ryh^<-f 5©f, 
CRE FICi5lA$tL5m^ttJDL, JgJf, fcM?S$com 

[0 0 4 6 ] £f6, f 7NMOS F7^^M 

N6, MN7l;J:ory-KN5©fElj^$<4!) 1 
y- KN6©SflEtt*# < /h£ < ftofcy- KN 

5 £0^13^5 NMOS f-7>^^MN5 tfS5 PM 
OS h7V^#MP 5i'7^~- hv<5,^$ir. fg5N 

mos h7>-^^MN sco^fajtSr/js;* <-f SCO 

2*1, 3 tf7JDU ffi;*J«C0 

Sffi£_b#£-£3 0 Lfc^oT. f4NMOSF7>v ! 
*?MN4 t®5 PMO S hyy^y-^MP 5(C<fcoT 
SflE±#)Si# < ^ C S i 5 6 „ 
[0 04 7] t>L. ^B-/N>f y f-7-T VCOmK^tU 
MCRE FCOSffiJ; mi NMOS f<7 

V-^^MNliSf2NMOS h7y^^MN2l:i 

tt/h 2 < ft S 0 /Jn$ < ft o y - FN 3 co®£EI3:f5 4 N 
MOS by y^?MN4(C7^- F/<5-^ ^4 
NMOS h7>'v : ^^MN4C0/i->'Stt§r^t <-TSCO 

[0 04 8] f5 6 NMO Sh7 y-^^MN 6 £ 

S 7 NMOS h7>^^MN 7[C<fcoTy — F 5 CO® 
ffil3*#< ft«5 . y- F6<DSfftt/h^<ft5 0 7c£< 
ftofcy- FN 5CO®ff»jm5NMOS h7V^^M 
N5if5 PMO S h7V^^MP 51C7-Y — K'< y 
m 5 NMOS h 7>^^MN 5©tVSSIr 
'h£< U 15 PMOS h7V^^^MP 5<n*^fc%i 
Sr7c£<-t-3o L7;i^T, ffl^igC R E F (CiffiA 

C©J:?l:S5NMOS f-7^i^^^MN5{Cj;oTS 

[0 0 4 91 Hi 8tt*^ia5t^7yyofi 
£**tt&«M«fc«Lfc. *-f. 1»JSUfcH8 aC0«j5ji; 
fc8:m£tiZ>Z.tfrbf&£tiZ>®8 bcoj; 5 (c, try h 
7-fya>|-n-77 5 (i~ocoy v-feyur W3]5 7 
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3> 7 5?ri^Lr^5ty77y7'B, ±$15 

coy 'C>"t:>'U7'n'$15 7 1 tTS5coy ^ y-feyur U"TS15 

^asui/\ i-ft*3t>. ±a?coy -o-fe^r u^a5tT 

Spcoy 4 >-K)\sT oco h 7-T h d 

[0 0 5 0] HffiT-B LGTISJiSiSCO-fe^Z WSBtiK 
&£*L5y <Y V^D— /^Hfy h 7 -iVX'h *) . BLG 
B «T95CD*^T ft i $ ft S y 4 > ^ p -/</U 
i<? f^h^-fyT^S. tLT, C RE FI4_h$B<0#Bglr 

R E F B ?4 T% co# * ^ b »fe $ ft 5 # 88 ^ n - /^u 

[0 0 5 1 ] ^co«fi)i;£jt.5£, y-*fl*B L GT&tf 
B LGBUlJSi^ftf;:® 1 NMO S h^y-^MN 1 
y-^iiCREFMCRE FBiCigjjg£ft N f~ 
btiW, 1 NMO S 1-7 >"i?X?MN 1 coy- Mc&iljl 
g^f;S2NMOS h7y^^MN2i, f 1NM 
OS h7y^^MNl^LTA5BLGT3lliBL 
20 GBff#£ifi!iI-f £|g3NMOS h7VS>**MN3 

f 2NMOS h7y^?MN2^LTA5CR 
EFXriCREFBflr-*fcttflW-5JB4NMOS h?y 
^i?MN4t ; V-XftZil^timUMV c c&%£ 
£ft, Fl"f >a*|gl NMO S r 7 y^?MN 1 com 
2NMOS h 7y-^^MN 2 coa^jig^^rtl. 

€n5S,s$n5lgi pmo s h7y-^^MP i&vm 

2PMOS h5y^^MP2 (I lPMOS^yi' 

^^OKy-fy|jl2 pmos h ^v^^^coy- h(c 
3S*££4x, StJlsm 2 PMO S h 7 >i?X&<7> F U-Y Vtt 
I ipmos h^y^^^roy-ncs^^tis) 

ty^ryT-fftflfSAEQfd^oTllNMOS h 
7y^^MNl©ffl7J«il2NMOS bvWX? 
MN2C0a^«^L< Jt5f3PMOS hyV-^ 
^MP 3 t Sr^tfo ^CT\ Hi NMOS h7y^^ 
MNl©y-^iBLGT(»Pfltf 5NMOS f-7>i> 
^^MN 5 tm&ZiX. f 1NMOS h7y^^MN 
1 CO y — ^ tBLGB C0ffl{cm 6 NMO S h^Vv^T.^ 

[0 0 5 21 IS 2 NMOS V y > v^T. ^MN 2 CO 

4? y-7;tCREF(nP|tf 7NMOSh7Vi>^^MN 
7tfS*gji££;iV m 2 NMO S h 7 >^7> ?MN 2 CO y - 
^iCRE FBCOW(CH8NMO S h7Vi>7.^MN8 
h\Z.im$jxZ>. LT, 7J7A5iiRft-§-COL S 
E L 9 ■r — p (Data Bus) ir-&V7.7 
y:/coui;f)ffi&5ifR#)tc7>^ j^fyytsf 9 nmos 
h7y-^?MN9i:, 7 — ^/<-A^ (Data B 
ar Bus) t i? ^7.T>'7°C0tti*«^7> yfy^ 
-^5^1 0 NMOS h7y^?MN 1 0 tjlcSS 
g$ttS„ ^^T*. m 5 NMOS l>7y^^MN5tt 
5«7 ty^7y7"iB LGTF^CO^-f -yf-y^^mm |g 
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6NMOS h7Vv?*?MN6te-i?>*:ry:/iBLG 
BRW^^yfJ'/tfian. ^UT. I7NMOS 
(-7V^i!'MN7aty/ry7 , tCRE FfflCO^Y 
S^y^SrSii U f 8NMOS h7V^^MN8li 

[0 0 5 3J CCOJ; ^(c^/S^ixfc-feV^rv^iO^l 

**MN 5 £®tttt£-££g&fcff -§-B SE L 7 N 
MOS f-7^^^MN7Sr®ttit*-&5jg{4ftflr-tR 
SELICj: 9 3g5, S7NMOS (-7y-^^MN5, 
MN7#i£1±fl:£;h.$£, 356, f8NMOSh7>^ 
**MN6, MN8tt3Fjgttffc««»c/jt5. 
[0 0 5 41 351-, 16, S8NMOS h 7 V^^M 
N6, MN8#i&ttffc3;h.5fc. 35 5, 35 7 NMOS h 

^7^-fi>mm<nmmmm\z\t^ 9 askh^col s 

£&ttfb£-£5fc*!>[.i, 1r V;* 7 i'T'^tefi fSAEQ 

[0 0 5 5 I #J${,:f3, ffl NMOS (-7V^^MN 
1 i^2NMOS (-7y^^MN2OTffitt{tttl* 
*t«fi"5o ;-KSN3tSN4*f*tti45 

>B LGTtC^^tvSo -tLT, f 5NMOS Uls 
^^MN 5&7>LT/- KSN ltfii^liS. #.«& 
»EttCREFlCj5a$4l. £l«, I7NMOS h^V 
-^^MN 7Sr^Lty- KSN 2Kfcit£;h,3 <> * 4 
y s±Wr—#t$mn&& :i tin. : €tiJ— KSN 1 £ S 

/ — KSN 2©SEgfc'(7lcf3NMOS h7V^;? 
MNSoy-l-Sffif 4NMOS h7'/^^MN4 
hm£E<0H^4t5. Lt^T. II 3 NMOS 
f-7V^;?MN3MtlSti«if4NMOS f-7> 

5 i . if *I«flE B / — KSN3tSN4 (D^EE 

[0 0 5 61 7- KSN 3 t SN4fcWB$ft5-t*l€ 
tlOSjEISH 1 PMO S h7Vv^X^MP lif 2PM 

os h7y^^MP 2\cx DWWBfiSftS. Hip 

MOS h7y^^MP lt§2 PMOS hy^v^ 
MP2T-h£fciBSSnfc«, 15, !7NMOSh7 

[0 0 5 7 1 35 1, 35 2 NMOS h7Vv?^^M 

Nl, MN2 5rSttft^t, y- KSN3t SN4©if 
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iumjE&BtfSN usN2i;7-f-i-v^^ Lrmm 

319, 3&1 0NMOS (-7y-^?MN9, 

•f 5. 

[0 0 5 8J 35 5 NMO S (-fy-^^MN 5 £ 

SWSftft^ii-. /- KSN 1 ©Sffi&B LGTkgii 
yir>>WC7-f- K^y* LTff|BlST-f 5«t 

3 NMOS h7y-^?MN3 £354 NMOS \-7^*s 
**MN4##1*«»1 0 0^U 351 PMOS 

h7y^^MP i t352 PMOs h^y^^MP 2 

# JB 2 *t««l 0 3 rCT*, *m^^-§-S 

EN«*v^r>-7 p ettftfs#r% u-t^t^ 

T**?i?, S ALE{f-5§-l235l NMOS hyVv^^MN 
1 £35 2 NMOS h7^-^^MN2Srgttft$-a:Sft 

[0 0 5 91 —*, 0 1 9 l4*^^CO-fey^T>-7°cr)35 
t tfc-<T35 2 1 0 3^^^CoTV>So -f&frt>, 

35i^JS^H{c4:535 2itifi^i 0 3 tt, PMOScom 
1, 352 b7>&x?-emtit£ti. Hi h7y-^^o 
Ki"fVjJSJR2 h7y^^^-hl:2fi$^ %2 
h7>i/x#<n ^1335 1 h7y^^(Dy-nc 

[0 0 6 01 ^ttlt, * 2 J: 3*2* 

ffffl 0 Z\iyy <?®&T'Mm$il S. PM 
OSi:NMOST*«*il5»l'ff/W 103al 
.70 V3S2Y^/-<"^1 0 3 bX'm&£tlZ>fr> fSl-ils* 
—^103 aSri^LTIr^PMOSMNMOS 
^ro^ta^— h IS, 35 2 Y ^ l 0 3 b 

fiStlTV^PMOS h y l/i??>9<h Ku-f ^{CaB^^tl 

MOSMNMOS Hi, 351 

■i l"<-# io3a Sr«(£ltt>5PMOS h^y-^ 
?<75 KM > Kill® Six 5 „ ^©jB2*B«5«Sl 0 3Sr» 

•Vto5<7>T-®m&HHto-t 5. 351 3?J£^?ltf>Hia w$|5^ 
40 i:35 2HJfe^«8<7)@B(D«F-t-Ht|^-jc^Lfc. 

[0 0 6 1 1 £*t, miB<7><fc SfcflWteftfc-fc^r:/ 

mmmmco±>x7>'7'bmmc. ±y^7vy(oh% 

Kti:«ufc-fe^ri"f asgttfusnsi:, ssnmos 
h7Vi?^^MN5d5is^$n, -feVT-ri/yrii^ 

50 MOS(-7y^^MN7i5gftft^, ty^yyT 1 



23 

[00 6 2] TSffltttf Lfct/b7 H^Ste 

ft^ixSi:. l6NMOSh7y^^MN6^gttft; 

?>f*— -f ^^b— /</nfy h7-CVB 
SGB(c5i^^ix, f 8NMOS f-7V^?MN8^ 
ffit£<fc£il, -try;*T>'7 p li#.BS^ERCREFB££ 

[0 0 6 3] 01 9T-S ENft^-tt-feV^T VT'^Stt 
{t**Sflr*f*>0. SAEQfE-§-«y- KSN3 t S 
N4Sr^S&fc-f SifCfcoT, S AEQis^KX •? 
ftflp-fS h 5 Vi^^ft, 0ffi<7)J;5U:, PMOSh? 

^^fiStScit)^. *fc«;NMos(>7y 

[0 0 64 ] C^^ifl, lg 2 ^Jfe^l&lC 

^r^oiM^-f' 5: >ym&m 2ot§2 1&W02 

1, »2 3li£^[CJ;?,-fe: V^T ^-/(OMftfj =• 
0T-£>?>, 12 2 lte^ttiL^-- Km5tvxry7* 
WiSf)^ 51 >-^@T-fcS„ tLT, 02 2I33 : &2ME- 

[0 0 6 5] 0 2 Kcitltf, mi*? 1 ) y hV- K5 
-fVSWL 1 t|S2^^y ^ hP-F^-fySWL 2 t 
■Mc^i"C-;if>5EHT, H 1 8 {Ot; L-tm 1 , f 2NM 
OSh7V^^MNl, MN 2 ^gtt-fk^-yrSm^-S 

■i-oS^lS^li, t l OEM^T-JtS&fcifTfrti-S* 
[0 0 6 6] rroip^ffiL^-KtiiHiiotiii 
K<z> {2, 0 2 2£7K-f«fc pfc, *7^jSi(? 
ff^OS^SHWIl *:/y ;/ h!7-F7-fySWL 1 
t^2^7"y ;/ K7-r ySWL 2 th\z.^jx-b 
5&ffl<nt 6~t 7EffirtT-«?5^JiS^{c:ffbn5 0 -ffr 

A 7 ASS?(I§C O L S E L 1 , COLSEL 

2, COLSEL3, . . . COLSELnhifgl, % 
2X7!) y M7— K7Y^SWL 1, SWL2i5HK 
A-fffeSEflT-, 01 8ld|g7pLfcmi, I2NMO 
S (-7^?MN1, MN2£rg14ft£-£.5ff-i§-SA 

^HcI^^iiSi, t6~t7EMl*3T- 

S^^ilSt. ^l^yi/yh^-K^^^SWLiri 
n-tCil^^tl, Il^yy;/ YU— >-SWL 1 

[0 0 6 7] 023 li#$gW«D|& 2 HJS^MUC £ 

ttm%&%.i®mw* * y ggtc £5t/u7 u^©m 

0T*#>5o i2 3Cf Lfct/l-7H , 4I8aitfc'<5 
i:, * -i > h 7-f h n — 7-^#B3 if y \, ? y 
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0 2 3{C*i* <t ^-l , yt/U7UYS2 0 1 1 ^ 

u^si5 2 o i co±mtTmtic*:tii:tiim£ 

tltzmi * y h 7-i ^3 v h n — y 2 0 3 a £fg 

2^Yyf'7 f-7-f^ay (.p-7 2 0 3 b, ^Y>t 
ATU-YSB2 0 1 ©*P(Cl2g^ixfc^7°y y h 7 — K 
7 4 ViKKiffi 2 0 5 . fgl, I2^^f7h 7 'fy3 
>^~720 3a, 2 0 3 b ftfcffl 1 

70 #fiStT J/ h-y-l'VaV ho — 72 0 7 a i:®2#.^t'y 
(•7-l'y3yFn-720 7 b-?1$j&£ix-5o 
[0 0 6 8] 0 2 4ttMIB<D«J*&*>f >-fe/uri'4'«5 
Sr^frlCfc tl^B^Lfcfe^T-^S. 02 4 (d^-f «t 
5tc, ^^vt;v7U'fSli2 0llcM^fe^'fy^ 

l^\£ tf h7-f ^BL G n , B L G n + 2 , BLG_ 

n + 4, . . . tXTVMz.m&$tlfZlB2*'( Vlfy h 7 
3 bHittt^Jx, B f ^ 

/n-/<VHf 5, h7'fVBLG_n+ 1, B L G n + 

20 3, BLG_n+5, . . . ttJbWfcfcjaSftfcfc 1 * 
-fyf 5 '|-7'fyayf,n-7203 a 
tLT, #SJo-^fyt-7^^BLRG_l, B 
LRG_2fi, ^-<^-fe/U7'U-rSB2 0 1 <75_L, TfifllC 
^J*^ixfc#ffi t , ?h7^3yf.p-;2 0 7-a . 2 
0 7bilg^5iJ\ r©#it'^ f-7^yay hn 
-72 0 7 a, 2 0 7 b « ~OCD#B3 — A/Ufy h 
7-f^BLRG_l, B L RG_2a»Pjtf>ff-l§-&gtf& 

[0 0 6 9] MiZ^Lfc<t5(C, ^^VWW 

JO «B 2 0 1 tt.Wtt<OV7 J e)VT V4%2 0 1_1, 201 
_2, . . . ) r-*(*$4x5 0 #f^7U-f«t8 

/Hf ;/ h 7 v^WiS^ix Sii, l*i7>^ /f>^n— 
^f^7-fVBRG_n) t-IS^iTJ^'I'yn-TJ/H:' 
J'h7YVBLLl_n, B L L 2 n , . . . BLL 

OBLRG_l, B LRG_21Ct#^a— 7J/UK'j/ 
h7-T>^i2g^ix5^, l*0#.^;/n-/NVUtV h 
y-i VB L RG_1 ^^C0#B?,n-7J;UtV f-7^y 
4(? BLLR 1 1 , B L L R 2 1 , . . . BLLRn_ 

i^sag$ixT^5o ::t-, ^t^wn'sr,!; 

(-J^fi&^lxfc^ ^ vn— 7^/Ut'y f- =7 4 vii. ^^y^ 
□ "/</t^fs/ h^-fvi^'f 7f V/^SWl l~S 
Wn nSr^LTa^XftKrifg^tlS,. Wdiot, 
5'fy/fWIK6f)i^V*7t/i5l:^T^ -f 

x.li-#gf-7*-fer;ur V-ril52 0 11 n<T>X<< y*}-\s7* 
IfSWU, SW1 2, SW13, . . . SWlnO 
50 ?h,?~>*>£hfzitWi<r>xj.y3-yy3i+j > i3i% c 
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#S^Y>^n«-^/Hf y \-y 4 >BL G nXit B L 

G_n + 2XI4B LG_n + 4, . . . tCjg*g$ixT^ 
St. ^W^^n-T^ey h 7'T>'0'r-^«:IS2 
/ -{ ^ t' -y h 9 ^ >■ =^ >■ i- vi — y 2 0 3 bft<7>> Y >"tr 
Vxri/T' (0^Lfrl^) {CG^^ttSo t>U 1H$C# 
By-{y^D-/<;Uf ? l-7'f^BLG_n+ lXiiB 

L G n + 3 XI4 B L G n + 5 , . . . ) \Z.iMifS£tl 

Tl^ftli, JSl/YVtfs'h^'fVaVhn— 9 203 

[0070] 02 5(40 2 3©*^©5*>. Si^'fy 

V hn--7Sr*/btC«fc 0 SSIfflKl* LfcfcOffcS. 0 2 
5lr*-t-<t 5(c > Sl#Sfy |-7^y3yhn-72 
0 7a \Z.\-&-KF>&m-t>XT ^-7 2 04 a i35gBg£ 
ft, f l^^yf5-h7'f>3y(-B-72 0 3 alCljt 
Mf S^'fV^n-^/l't'y l-7^yBLG_n + 

1, BLG_n+3, B L G n + 5 , . . . £\Z*-{ 

V-tyX7y7"2 0 6_n+l 1 2 0 6_n + 3, 20 
6_n + 5, . . . #*J#£ftT<^5 0 ^Lt. 20 

B ^ 4 k* y h7-f yBL G n , B L G_ 

n + 2. BLG_n+4, . . . \t% 2 / 4 V fy h 7 
YV3>-hD-7 (H*L//«rO K»*t 3*1.5 f& 
2^^yt7h7^y3yFP- 7\zt>/'( v-fcr r 
>X (H9L^) ^BEgSftT^S. 
[0 0 7 1 ] £fc, 0 1 3KH«Lfc#«80>J&i3ett 

©Mfcttf y h7Y VT'y ^•y-v ; l5]SS^2 0 8 a_ 
1. 2 0 8 a_2, . . . IfiZtl^timtitZixZ., 

t, ^-fy^o-/vue , 5»h7'fyopt>. M©>^ 

y^o-X^tTy i- 7 ■{> h&m±>*7 >~f 2 0 4 a 
('aS^nS#BB^n-X/Hf j/ h7-fVB L R G 2 

$c$ft5o f ltit'y^-fyayf-c-? 

2 0 7 a 14 2 #£>#.H ^ n fc* y l-7-f yBLRG 

— 1 » B L RG_2#1g?gE£ft5# < ~ro5*>l#l4# 

Sty^7yy2 0 4 aicl^$n, 
®ff#EP;&D;SftS. 
[0072] £ fc. % \ * 4 I'M y ±7 4 *s zxv Yxz — 
7 2 0 3 a^^fyty7>7y7'2 0 6_n+l, 2 40 
0 6_n + 3, . . . lC»#Hiir^7V^2 0 4 a d» 

[0073] 026 {4023 5 *>, H 2 7< -f V 

t'y h7-fy3y h n-?&0 ! !g2#SBfc* 5* h7^ya 
v h □ -■ 7&t>,k{c,fc i3^S{c*U7tt>(DT-*>5o 02 
eizm-fi. 51c. $2^y^ y |-7i'y3y[.u-7 
2 0 3 b^fg2#8?. f? h7-fyny(«n-72 0 7 b 

£>*Sf£i4, MUtf u-fytf? ^-fy = yf.n- 

7 2 0 3 a I#lf7f7^3yhn-72fl 

7 aO*j«t^— 1**>5„ -fftfr*,. $2#.ff y h7 50 
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-f yay(- n-72 0 7 b orofity^ryT* 
2 0 4 b^&g^ft, 12^-fyfy h7-fyay|-p 
-7 2 0 3 bKUl-arft#B>t-f y^n-/</utf y (-7^ 

yBLG_n, B L G n + 2 , . . . rilC^^yt 

y^7yy20 6_n, 2 0 6_n + 2, . . . tfftflfe 
£ft5. #^-feV^r>-7°2 0 4 b(Cl4l*ro#BB^ n 

-^f 5 'f>7'fyBLRG_2) *i. te<z>— 

V^n— /N'/Uf y i-7-f l/<Dmc&\f y h7^y7"'Jf 
+ — £?Ih1S&$B2 0 8 b_l , 2 0 8 b_2, . . . 
$t£ft, ^-fyty^7y7"2 0 6_n, 2 0 6_n + 
2, . . . (ci4#B3-t^^T>7 ,, 2 0 4 bjB»e>*ffc$;h, 
5#ll«JE (CREF) ##a{cBH)DS;h.<5. ::f, 

K©« 2 &NH&1l&<D;FI*%tt ^^Dtfiasty 
^ryysofi/^-y?^-, fy f^-fy/Dft- 

mtm-x-bz. 

[0074] 

* * ^ fc «fc 5 JKKfc |£it t- t , 3g ^ cd#^ £ 
[0 0 7 5] £fc, tt#*8<D*9jtt, h7-fy« 

xy ^-y— i?i"</u&, nmos F7y-y^^roL^^ 
tfffoy</H;Mt5tf7 ^-fyyDft-i/v 
y- </t'flyS3l$fc#Sfi!oU f s» yroyyf t-i 5 ^ 

[0 0 7 6] W>RiM 9 co^f^te, fy^-fyfOf^ 

ty7.7y7 , f£.5its i^^ASrU^u^^^- 
£t> LT#^|&-t 6 r. i #t?£ So 

[0 0 7 7] ff^l 0 75S»*Jgl 7<D^mit, MN 
3 tMN4IC,t!3 7 ? -^Srl^itifi-r5P#, SNUS 
N 3 i ! MN l\'£<Qftffi£iX, SN2tSN4^MN2 
(C«t !?#fi£;h,Tt>-5fc*!>, flfJfSMN 3 t MN 4 [C «t 0 
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